Introduction 3 9
In comparison to unvegetated soils, the presence of plants dramatically affects the 4 0 structure of soil microbial communities. Plant roots affect the physical as well as chemical 1 3 8 seedlings were thinned to one plant per pot, and pots were watered at 7 A.M. daily. July 22, 10 replicates were selected at random and harvested every 6 hrs for rhizosphere soil by 1 4 5 separating the roots from the rosette (N = 50), removing closely adhering soil particles from the 1 4 6 roots as described in Bulgarelli et al. (2012) , and storing the samples at -80⁰C. effects of circadian period misfunction on rhizosphere bacterial community structure, 10 1 5 0 replicates of Ws, toc1-21, and ztl-30 genotypes were planted in a fully randomized design and To extract microbial DNA, rhizosphere samples were placed into 15ml Nunc Conical Centrifuge Tubes (Thermo Scientific, Waltham, MA, USA) containing 3ml of phosphate-buffered saline 1 7 2 (PBS), and then agitated for 15 minutes to separate soil particles from plant roots as described in were centrifuged for 15 minutes at 3000 rcf. The supernatant was discarded, and 0.25g of the , 2012; McDonald et al., 2012; Edgar, 2010; Haas et al., 2011) . We rarefied to 100 000 reads 1 8 9 per sample to ensure common sampling effort. All sequences have been deposited into the Short 1 9 0
Read Archive (SRA) under accession number SRA579608. To describe rhizosphere community structure, we generated Jaccard (presence-absence analysis) shifts in community structure were consistent between day and night time points, we used 1 9 8
Pearson's correlation coefficients to compare the percent change in OTU abundance between 6 1 9 9 1 0 A.M. and 6 P.M. on July 21 and the percent change in OTU abundance between 6 P.M. on July and presence-absence analyses and abundance analyses were performed again on the split 2 0 7 datasets to determine if effects of clock genotype were detected using common or rare microbial 2 0 8 taxa alone. Further, sequence data was reanalyzed without rarefaction using the R package Phyloseq, to determine if results were consistent in the absence of rarefaction (McMurdie et al., 2 1 0 2014). Results were similar regardless of rarefaction, that is, the effect of host plant genotype 2 1 1 was significant for both binary Jaccard (p = 0.001) and Bray-Curtis dissimilarity (p = 0.001) 2 1 2 analyses with and without rarefaction; here, we present the results of analyses based on 2 1 3 rarefaction. All plots were generated using the R package ggplot2 (Wickham, 2009 differences, and is weighted preferentially by abundance differences of more common taxa. Because rare OTUs contributed to microbiome differences between host plant genotypes, we 2 2 6 used both IVA and Lefse. Finally, we coarsely estimated microbial community size by dividing 700 000 high quality reads out of 10 250 881 raw reads. For Experiment 2, after similar 2 3 7
processing, but rarefaction to 116 000 reads per sample (Supplemental Figure 1b ) there was a 2 3 8 total 2 668 000 high quality reads out of 6 487 790 raw reads. The number of reads after each 2 3 9
processing step can be found in Supplemental Tables 1 and 2 . We found significant differences in rhizosphere community structure between the communities and Bray Curtis dissimilarities were significant, indicating that common taxa contribute at least 2 6 9
partially to observed differences among the three host plant genotypes in the presence-absence of 2 7 0 taxa (Figure 3a ) and to differences in OTU abundance between toc1-21 and both Ws and ztl-30 2 7 1 (Figure 3b) . Communities culled to OTUs with between 1-500 reads showed significant 2 7 2 differences in both composition and abundance, indicating that rare microbial taxa respond to 2 7 3 plant genotype (Figure 3cd) . In particular, when data for rare OTUs are analyzed, the distinction 2 7 4
between Ws vs. ztl-30 becomes significant (p = 0.001) (cf Figure 2b vs. Figure 3d ). (Supplemental Table 8 , 9) . Because IVA is more sensitive to rare taxa, the two methods select mass did not significantly differ across clock genotypes (P = 0.11). Soil overstory history had a significant influence on early plant performance (Figure 5) . Wild-2 9 3 type plants grown in a soil with a history of Ws plants had significantly larger rosette diameters 2 9 4 than plants grown in soils with a history of toc1-21 and ztl-30 after 1 week (19.4% and 14.4%, 2 9 5 respectively; P = 0.002) and 2 weeks of growth (10.8% and 8.3%, respectively; P = 0.04).
9 6
However, at the end of three weeks of growth, Ws plants grown in soils conditioned by each of 2 9 7 the clock genotypes were only marginally different in size (P = 0.11). In a germination 2 9 8 experiment of similar design (in which seedlings were not transplanted but instead germinated 2 9 9 directly on soil), Ws seeds in pots with Ws inoculum germinated an average of 5.2 days earlier 3 0 0 than seeds planted into pots with toc1-21(P = 0.002) inoculum and 5.7 days earlier than those 3 0 1 planted into ztl-30 (P = 0.024) inoculated pots (P < 0.001; Figure 5b ). The rhizosphere microbiome has been referred to as the "second genome" of plants or the 3 0 6 extended phenome (Berendsen et al., 2012) . In part, these names reflect the role of the Jaramillo et al., 2016) . In this study, we tested the role of the plant circadian clock as a mediator 3 1 8
of plant-rhizosphere microbiome interactions. We hypothesized that 1) rhizosphere community shaping community structure, because differences in plant physiology attributable to genotype 3 2 3 would lead to differences in rhizosphere community structure. 3) Finally, we hypothesized that 3 2 4 differences in rhizosphere community structure attributable to plant genotype could lead to 3 2 5 differences in community function with regards to plant performance. The composition of plant-associated microbiomes is known to shift on long time scales, means that microbial community composition may also respond to more rapid changes in the we observed that these shifts in community structure were consistent between the day and both exudates varies over the course of day (Badri and Vivanco, 2009; Watt and Evans, 1999) . For et al., 1999; Iijima et al., 2003; Tharayil and Triebwasser, 2010) . Further, rhizosphere 3 4 2 water is depleted diurnally, depending on root and soil hydraulics (Sperry et al., 1998) , and the to tease apart the relative influence of root exudates, water dynamics, and nutrient uptake within Specific plant genes play important roles in shaping rhizosphere community structure 3 5 0 (Bravo et al., 2016) , and here we observed that circadian clock genes significantly influence 3 5 1 rhizosphere community structure. In the current study, plant genotype explained 19.1% of the short (toc1-21) vs. longer (Ws, ztl-30) period genotypes (Figure 2) . These differences in previous studies of the influence of plant genotype on rhizosphere community structure 3 5 7 (Lundberg et al., 2012; Bulgarelli et al., 2012; Peiffer et al., 2013; Lebeis et al., 2015) . Our in other studies (Weinert et al., 2011; Peiffer et al., 2013) . community structure, because strong mutant alleles in this gene led to changes in community 3 6 5 composition, abundance, and diversity (Figure 2) . On the other hand, disruption of ZEITLUPE 3 6 6
had less of an influence on shaping rhizosphere community structure, with its effect limited to 3 6 7 differences in OTU presence-absence relative to Ws (Figure 2) . One possible explanation for the 3 6 8 asymmetric effects of clock misfunction is that long period lengths theoretically enable better 3 6 9
phase adjustment to dawn, such that period lengths shorter than 24 hrs may have more rhizosphere microbial community structure) in comparison to period lengths greater than 24 hrs 3 7 2 (Johnson and Kondo, 1992; McClung, 2006; Kevei et al., 2006; Hotta et al., 2007) . Regardless and exogenous cycles affected aspects of microbial community structure. As in any ecosystem, there is a link between community structure and function (Tilman interactions, where differences in plant performance can be attributed to differences in 3 7 8
rhizosphere community structure (Mendes et al., 2011; Zolla et al., 2013; Mendes et al., 2013; 3 7 9 Wagner et al., 2014) . Here, differences in community structure brought about by mutations in in soils with differing plant genotype overstory histories (Figure 5) . Ws plants performed best 3 8 2 when exposed to an inoculum from soils in which wild-type rather than clock mutant genotypes Comparison of brush and biopsy sampling methods of the ileal pouch for assessment of mucosa- Lebeis SL, Paredes SH, Lundberg DS, Breakfield N, Gehring J, McDonald M, et al. (2015) .
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